Hazards, Safety and Design 
Considerations for Commercial 
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Typical Li-ion Cylindrical Cell Construction 
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Schematic Depicting Li-ion Charge/Discharge 

Process 
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Li-ion Cell Reactions 
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Typical Charge and Discharge for a Cylindrical 
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Hazards Associated with Commercial Li-ion 

Cells 
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Controls in Commercial Li-ion Cells and 

Batteries 
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Overcharge Tests on Li-ion Cells 
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Limitations of Overcharge Protection ?? 
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Overcharge Test on 14-Cell String of Cylindrical 

Lithium-ion Cells 
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Overcharge Test on a 14-Cell String Showing G 
Temperatures for the Cylindrical Li-ion Cells 
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Overdischarge into Reversal for a Li-ion Cell 
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Simulated Internal Short or Crush Test on Mol 

Li-ion Cells 
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Simulated Internal Short or Crush on Sanyo Li- 

ion Cells 
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External Short Circuit on a Li-ion Cell 
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Battery Characteristics Under an External Short 
Test on a 14-Cell String of Sony Li-ion Cells 
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Cell Voltages During 14-Cell String Short Circuit 
Test on Cylindrical Li-ion Cells 
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COTS Cell Uncertainties 
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Summary and Conclusions 

Due to lack of control over 



Need to understand cell and protective 
device limitations 
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